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Lagrangian Atmospheric Dose Assessment System (LADAS) @ KAERI

Application of LADAS model Bg/m?
° I | I I 1 L 1 2
90°N p— — 10 LADAS (2006)
e = -_-.- a P i . » z-—"“"" \.N»- -H-"" e, o = ¥
ST = 10° v KAERI’s own ATDM
60'N . .
10 v’ global / regional / (local) scale
30N 10 v’ fast calculation (MPI)
10-2 v' use KMA’s NWP data
0° 10-3 v ATDM in RAPS-K
] éo_w.os.na | »
\ lﬁr‘;gc(;( S7 b - \ _;_:!' ’.i; ) 10—4
30°S 4 S g ] LADAS-Volcanic Ash (2015)
. . N "'Q = d 7 ! - e e ; 10_
Fukushima Daiich : A | |l :
a2 § G N | L. D ! . v derivative of LADAS (VATDM)
: ), Y o S oas Y 10~
60°S 7 2011.03.23 | e @(HYPOthetIC) s P ‘\ =274 -North Korea’s | ff - 107 v' based on LADAS-regional
- . . O ool | 50 (&g 3 - -
08:00 (UTC) o $ Vig'canic eruption | iatex L:I}—“ g nucteartest [ v’ fast calculation (simple physics)
90°S 05E 120E. 135E S0 105°E T20E 135°E 150 1 0—8 .
0 45°E 90°E 135°E 180° 135°W 90°'W 45°W 0° (default) VATDM in VDRS

1/12




EGU2018-6154

Utilization of the LADAS model within

= b Emergency Response Systems in Korea

(»

: / KAERI Korea Atomic Energy Research Institute

2/12

7 SrRUX}EI01QY Kihyun Park,'{ﬁ:jfung-ll Min, Sora Kim, and Kyung-Suk Suh
Korea Atomic Energy Res€arch Institute (KAERI), Republic of Korea, khpark77@kaeri.re.kr

S e0@®

EGUSSDy

Introduction: Emergency Response Systems utilizing LADAS model

ANPS K

Radiological Accident Preparedness System in Korea

RAPS-K

'-~'
W

Volcanic Disaster Response System (VDRS)

LADAS in RAPS-K LADAS-VA in VDRS

v" Operation by KAERI (nuclear accident) v" Operation by MOIS (volcanic eruption)

v" Global / Regional (East Asia) / (Local) v" Regional (Far East Asia)

v" Related governmental agencies (User Group) v Public officers in MOIS / local governments
v LADAS - Dose calculation v LADAS-VA - fallout ash / PM10 / airway

v" Employ HPC for fast calculation v" Use virtual calculation server (docker image)

Common features

v

D N N NN

Governmental Use Only
(not opened to public)

Web based GUI
Real-time NWP data (KMA)
Provide countermeasures

Scenario development -
Training program (feedback)

Almost get ready for operation
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RAPS b il Radiological Accident Preparedness System in Korea (prototype)

XM HIAEZY WPIR 43 =230

7| 2o 87HLADAS) v Atmospheric dispersion
HSHLEIHLORAS) v Oceanic dispersion
gt v" Dose calculation

Use HPC for

UMY BTYSAAY fast calculation
(RAPS-K)

RAPS - K

— - : : Eh Radiological Accident Preparedness System
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Dose calculation module

Sr-90, [-131,
Cs-134, Cs-137

DOSE CALCUATION ‘
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RAPS -K WWE SUNE Wi WV 8 2I0e ANPS-K WR FUN WIAEE WPR 4N B30 ANPS-K

Total effective dose A Short-term dose Long-term dose

v Based on LADAS (atmospheric dispersion) results

v Use Korea-specific input parameters

v" Food chain model (terrestrial/aquatic)
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Well constructed fast infrastructure
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KREONET & GLORIAD feessHEeRELSE
domestic global 15 countries, 10G/100G

Real-time NWP data receiving via
KREONET for RAPS-K operation

AERI

Korea Meteorological
Administration

Seoul Seoul to Daejeon Daejeon
ol =W v" KREONET backbone: private/internal network
ith 1~100G 200G
= wi (max )
LI/(!,“gmlm! v' KISTI to KAERI: 1G private/exclusive use
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Volcanic Disaster Response
System (prototype)
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Simulation for Hypothetic Eruptions Seasonal Influence lllustrative Examples
PM20 Conc.

By using the LADAS-VA model, we performed a series of simulations for (vear- R R R Airmass

round) hypothetic eruptions of several representative volcanoes around Korea, such as e —— - vy @ A Ith
w0 Y b
Mt. Baekdu (Changbaishan), Asosan, Ulreung, Fujisan, and Shikotsu (Tarumaisan). . . . . . . - - : g n .
{;r N AN Simulation period 2014.12.1~2016.2.29 . . . . . .
\ 7
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L )/ d VEI (eruption scale) H":,‘;’:?ﬁ'(’;“j[’g;:‘:;:)“ﬂ . . . . summer (JJA). =S
=R B TGSD Gaussian in ® s mesemn] e =
wu; 135€ 150 Fig 3. Comparison of seasonal ratio of influenced days due to each impact factor forr

hypothetic eruptions of representative volcanoes.

Fig 1. Coverage of the UM-RDAPS meteorological data and 5 representative voleanoes
around Korean Peni with some simulation infor
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Fig 4. Number of influenced days by hypothetic eruptions of representative volcanoes

Fig 2. Ratio of influenced days for each season classified into three impact factors due to each impact factor for each season (of eruption)
P R P g Fig 5. Examples of some hypothetic eruptions which influenced on Korean peninsula.

(deposition, aviation, and PM watch) with criteria of influence.
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